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(54) TRANSPARENT CONDUCTIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a transparent and highly 
conductive resin composition comprising vinyl chloride resin, a 
plasticizer and a lithium salt, low in the possibility of affections to work 
environments, etc., and useful for electromagnetic wave noise shields, 
etc. 

SOLUTION: This transparent conductive resin composition comprises 

(A) vinyl chloride resin suitably having a polymerization degree of >100, 

(B) a plasticizer, suitably at least either one of a phthalate ester, an 
aliphatic dicarboxylic acid ester and a glycldyl ester, and (C) a lithium 
salt, preferably a compound of the formula [bis(trifluoromethane sulfonyl) 
imide lithium]. The weight ratio of the component B to the component C 
is preferably 9:1 to 2:8, and the weight ratio of the component A to (the 
component B + the component C) is preferably 1:5 to 9:l. 
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[Claim(s)] 

[Claim 1] A transparent conductive resin constituent characterized by containing 
vinyl chloride resin (A), a plasticizer (B), and lithium salt (C). 
[Claim 2] A transparent conductive resin constituent according to claim 1 which 
polymerization degree of vinyl chloride resin (A) is 100 or more, and is at least one 
sort chosen from a group which a plasticizer (B) becomes from phthalic ester, 
aliphatic series dibasic acid ester, and glycol ester. 

[Claim 3] A transparent conductive resin constituent according to claim 1 or 2 which 
is a compound in which lithium salt (C) is shown by bottom formula (1). 
[Formula 1] 



[Claim 4] A transparent conductive resin constituent given in claim 1 vinyl chloride 
resin (A), a plasticizer (B), and whose weight ratio [A: (B+C)] with the total quantity of 
lithium salt (C) weight ratios (B:C) of a plasticizer (B) and lithium salt (C) are 9:1-2:3, 
and are 1:5-9:1 thru/or any 1 term of 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a transparent conductive resin 
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constituent, in more detail, this invention is used for an electromagnetic wave noise 
shield, a radioactive electrical-and-electric-equipment noise shield, conductive paste, 
the polyelectrolyte for cells, electric conduction gel, an antistatic sheet, etc., and 
relates to a transparent conductive resin constituent. Especially the transparent 
conductive resin constituent of this invention is suitable for the use of the curtain of 
the clean booth of which the transparence electric conduction film which needs 
transparency, and visibility are required etc. 
[0002] 

[Description of the Prior Art] Generally, since a vinyl-chloride-resin film and a sheet 
tend to be charged, for example, when it is used as a curtain of a clean room etc., it is 
charged and dust and dust tend to adhere. Moreover, when IC product was packed 
with a vinyl-chloride-resin film or a sheet, there was a problem of IC being destroyed 
by electrification. Giving antistatic nature is proposed by applying conventionally the 
conductive paint which contains conductive materials, such as carbon black, in the 
plasticization vinyl-chloride-resin film which blended the non-plastic 
vinyl-chloride-resin film or the low-molecular plasticizer 10% of the weight or more 
(JP,54-29378,A, JP,54-47763,A). However, since a non-plastic vinyl-chloride-resin 
film is hard, a use is limited, for example, it cannot be used for the curtain of a clean 
room. Moreover, since the plasticization vinyl-chloride-resin film has blended the 
low-molecular plasticizer so much, it cannot acquire sufficient antistatic effect. Then, 
if the conductive paint which contains a conductive material so much is applied in 
order to acquire sufficient antistatic effect, the transparency of a film is spoiled and it 
cannot consider as a desired coloured film, either. 

[0003] In order to conquer such a defect, the antistatic film or sheet which carried out 
the laminating of the antistatic coating layer of the soft-polyvinylchloride-resin film 
which blended the plasticizer, or a sheet which becomes the whole surface from the 
conductive powder 70 of the resin binder 100 weight section, white, or off-white - the 
350 weight sections at least is proposed by JP,60-1 79246,A. The example which used 
conductive tin oxide powder with a particle size of 0.2 micrometers or less etc. is 
shown in the example of this official report as conductive powder. However, by 
invention of a publication, the metallic-oxide impalpable powder which uses ** tin 
oxide as a principal component is used for this official report. Therefore, if distributed 
mixing of the tin oxide impalpable powder of the amount which can secure a very 
expensive thing and the engine performance of which ** description was done is 
carried out at a resin binder, since transparency will be spoiled remarkably, Although it 
is considering as the complex of an antistatic coating which coated the thin layer very 
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much to the surface of a transparent base material in order to obtain the conductor 
which has that a base material transparent as a component cannot be formed, and ** 
transparency only in itself Although it is necessary to fully distribute in order to 
acquire the conductivity of that conductivity is not acquired about the thickness 
direction, and ** request since the conductive layer is formed only in the surface 
section When there being a possibility of polluting the perimeter with metallic-oxide 
impalpable powder, at the time of distribution, therefore the damage to the body 
accompanying fine-particles suction, etc. were taken into consideration, there were 
problems — in the handling and routing, a great effort and costs will be spent on 
equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer 
the vinyl-chloride-resin constituent which has transparence and high conductivity, 
after also taking activity safety into consideration, this invention persons found out 
that said purpose could be attained with the resin constituent containing vinyl chloride 
resin, a plasticizer, and lithium salt, as a result of inquiring wholeheartedly, in order to 
conquer the trouble of said conventional technology. The conductive resin constituent 
of this invention shows high transparency and conductivity, and, moreover, its 
possibility of the bad influence to work environment etc. is low. Moreover, the 
conductive resin constituent of this invention can be easily fabricated to the structure 
of a request of a film and others. This invention comes to be completed based on 
these knowledge. 
[0005] 

[Means for Solving the Problem] According to this invention, a transparent conductive 
resin constituent characterized by containing vinyl chloride resin (A), a plasticizer (B), 
and lithium salt (C) is offered. Moreover, according to this invention, the following 
desirable embodiment is offered. 

1. Aforementioned transparent conductive resin constituent which polymerization 
degree of vinyl chloride resin (A) is 100 or more, and is at least one sort chosen from 
group which plasticizer (B) becomes from phthalic ester, aliphatic series dibasic acid 
ester, and glycol ester. 

2. Aforementioned transparent conductive resin constituent which is compound in 
which lithium salt (C) is shown by bottom formula (1). 

[0006] 
[Formula 2] 
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3. Aforementioned transparent conductive resin constituent vinyl chloride resin (A), 
plasticizer (B), and whose weight ratio [A: (B+C)] with the total quantity of lithium salt 
(C) weight ratios (B:C) of plasticizer (B) and lithium salt (C) are 9:1-2:3, and are 
1:5-9:1. 
[0007] 

[Embodiment of the Invention] 

As vinyl chloride resin used by vinyl-chloride-resin this invention, the homopolymer or 
copolymer currently generally used as vinyl chloride system resin can be mentioned. 
As a copolymer, the copolymer of vinyl acetate, ethylene, a propylene, acrylic ester 
(meta), a maleate, vinyl ether, ethylene glycol, etc. and a vinyl chloride monomer is 
mentioned, for example. When a conductive resin constituent is fabricated to the 
various structures and reinforcement is maintained, as for vinyl chloride resin, it is 
desirable that polymerization degree is 100 or more. For example, when the flexibility 
as a film is required, as for the polymerization degree of the vinyl chloride resin to be 
used, 100 or more and 100,000 or less are desirable. Although based also on a use, if 
polymerization degree exceeds 100,000, when it considers as a film, flexibility runs 
short. When using a conductive resin constituent for uses which do not require 
reinforcement, such as especially a constituent for paint films, the polymerization 
degree of vinyl chloride resin may be less than 100. 

[0008] As a plasticizer used by plasticizer this invention, what is generally used widely 
in the field of vinyl chloride resin can be used. As an example, dibutyl phthalate, dioctyl 
phthalate, dibenzyl phthalate, Phthalic ester, such as butyl benzyl phthalate, 
di-isodecyl phthalate, and didodecyl phthalate; Dioctyl adipate, Aliphatic series dibasic 
acid esters, such as adipic-acid di-n-butyl; Pentaerythritol ester, Diethylene glycol 
dibenzoate, JI (ethylene glycol monoethyl ether) phthalate, Glycol ester; phosphoric 
ester; epoxidized oil; citric-acid ESHITERU, such as JI (ethylene glycol monobutyl 
ether) phthalate and JI (ethylene glycol mono-pentyl ether) phthalate; a polyester 
plasticizer etc. can be mentioned. Also in these plasticizers, when compatibility with a 
CHIRIUMU salt is taken into consideration, phthalic ester, aliphatic series dibasic acid 
esters, and glycol ester are desirable. The plasticizer which has carboxyl groups, such 
as phthalic ester, is especially desirable in order to show a lithium ion and good 
compatibility. 
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[0009] In lithium salt this invention, if it is lithium salt which shows whenever [ high 
ionic dissociation ], all can be used. As such lithium salt, a lithium chloride, a lithium 
bromide, a lithium iodide, a chloric-acid lithium, lithium perchlorate, a bromic-acid 
lithium, an iodic-acid lithium, a lithium nitrate, a tetrafluoro way acid lithium, an 
acetic-acid lithium, a screw (trifluoromethane sulfonyl) imide lithium, etc. are 
mentioned, for example. The bearers of a charge increase in number, so that whenever 
[ ionic dissociation / of lithium salt ] is high, and good conductivity can be acquired. 
Also in these lithium salt, the screw (trifluoromethane sulfonyl) imide lithium shown by 
the formula (1) is desirable. 
[0010] 
[Formula 3] 
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[001 1] As for the blending ratio of coal of conductive resin constituent vinyl chloride 
resin (A), a plasticizer (B), and lithium salt (C), it is desirable to choose so that it may 
become the following weight ratios. As for the weight ratio (B:C) of a plasticizer (B) 
and lithium salt (C), being referred to as 9:1-2:3 is desirable. Moreover, as for vinyl 
chloride resin (A), a plasticizer (B), and the weight ratio [A: (B+C)] with the total 
quantity of lithium salt (C), being referred to as 1:5-9:1 is desirable. The weight ratio 
(B:C) of a plasticizer (B) and lithium salt (C) is a factor which determines a conductive 
degree, and even if it uses lithium salt by the ratio exceeding this weight ratio, the 
conductive grant effect is saturated. It becomes difficult to acquire sufficient 
conductivity as the ratio of lithium salt is under this weight ratio. B: adjusting the 
weight ratio of C within the limits of 9:1-2:3 — conductivity — desirable — 
1.0x10-8ohm-1 and cm- the good conductivity 1.0x10-5ohm-1 and beyond cm-1 can 
be acquired more preferably one or more. 

[0012] Vinyl chloride resin (A), a plasticizer (B), and the weight ratio [A: (B+C)] with 
the total quantity of lithium salt (C) are factors which mainly determine the balance of 
the mechanical property at the time of making a conductive resin constituent into the 
structure, and conductivity. It becomes difficult to maintain mechanical strength as 
the structures, such as a film, as the ratio of vinyl chloride resin is under this weight 
ratio. However, when applying a conductive resin constituent to other base materials 
and using it as a paint film, the ratio of vinyl chloride resin can be lowered not to this 
limitation but to about A:(B+C) =1:10. On the other hand, if the ratio of vinyl chloride 
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resin exceeds said weight ratio, it will become difficult to acquire good conductivity. 
[0013] The conductive resin constituent of this invention can be obtained by mixing 
each component with a conventional method and carrying out melting kneading. What 
is necessary is just to fabricate the rest with the usual means that what is necessary 
is just to use the plasticizer which dissolved lithium salt instead of using a plasticizer, 
in case vinyl chloride resin is kneaded in using the conductive resin constituent of this 
invention for a shaping use. Moreover, what is necessary is to create vinyl chloride 
resin, a plasticizer, and the solution of lithium salt, to apply this to a desired gestalt 
and just to dry for a spreading use, using the solvent which does not destroy the base 
material used as a base material. Various additives, such as a pigment, a color, a 
stabilizer, and an ultraviolet ray absorbent, can be blended with the conductive resin 
constituent of this invention if needed. The conductive resin constituent of this 
invention shows conductivity with the possibility of the bad influence to work 
environment etc. high low moreover as compared with the case where conductive 
metallic-oxide powder is used. Furthermore, the structure obtained from this 
invention shows high transparency (it is 90% or more of light permeability at 0.5cm 
thickness). 
[0014] 

[Example] Although an example and the example of a comparison are given to below 
and this invention is explained more concretely, this invention is not limited only to 
these examples. 

[0015] It dissolved in the dioctyl adipate 60 weight section as the vinyl-chloride-resin 
(polymerization degree = 1,000) 20 weight section obtained by the [example 1] 
suspension-polymerization method, and a plasticizer, and the screw (truffe ROORO 
methane sulfonyl) imide lithium 20 weight section was dissolved in the tetrahydrofuran 
(THF) of the 100 weight sections as lithium salt. Subsequently, the obtained solution 
was applied on the glass substrate, it dried, and the transparence sheet-like object 
(91% of light permeability) in which rubber-like elasticity with a thickness of 1.0mm is 
shown was obtained. The volume resistivity value (ohm-cm) of this transparence 
sheet-like object was 2.5x102. In addition, the weight ratio of each component was 
B:C=3:1 and was A:(B+C) =1:4. 

[0016] It dissolved in the dibutyl phthalate 60 weight section as the 
vinyl-chloride-resin (polymerization degree = 1,000) 25 weight section obtained by the 
[example 2] suspension-polymerization method, and a plasticizer, and the screw 
(trifluoromethane sulfonyl) imide lithium 30 weight section was dissolved in THF of the 
100 weight sections as lithium salt. Subsequently, the obtained solution was applied 
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on the GARAU substrate, it dried, and the transparence sheet-like object (90% of light 
permeability) shown in rubber-like elasticity with a thickness of 1 .0mm was obtained. 
The volume resistivity value (ohm-cm) of this transparence sheet-like object was 
2.1x102. In addition, it was A:(B+C) =5:18 in B:C=2:1. 

[0017] It dissolved in the tetra-n-octyl pyromellitate 60 weight section as the 
vinyl-chloride-resin (polymerization degree = 1,000) 25 weight section obtained by the 
[example 3] suspension-polymerization method, and a plasticizer, and the lithium 
perchlorate 30 weight section was dissolved in THF of the 100 weight sections as 
lithium salt. Subsequently, the obtained solution was applied on the glass substrate, it 
dried, and the transparence sheet-like object (90% of light permeability) in which 
rubber-like elasticity with a thickness of 1.0mm is shown was obtained. The volume 
resistivity value (ohm-cm) of this transparence sheet-like object was 2.1x103. In 
addition, it was A:(B+C) =5:18 in B:C=2:1. 

[0018] It dissolved in the dibutyl phthalate 60 weight section as the 
vinyl-chloride-resin (polymerization degree = 1 ,000) 25 weight section obtained by the 
[example 4] suspension-polymerization method, and a plasticizer, and the lithium 
perchlorate 30 weight section was dissolved in THF of the 100 weight sections as 
lithium salt. Subsequently, the obtained solution was applied on the glass substrate, it 
dried, and the transparence sheet-like object (90% of light permeability) in which 
rubber-like elasticity with a thickness of 1 .0mm is shown was obtained. The volume 
resistivity value (ohm-cm) of this transparence sheet-like object was 1.1x103. In 
addition, it was A:(B+C) =5:18 in B:C=2:1. 

[0019] It dissolved in the dibutyl phthalate 30 weight section as the 
vinyl-chloride-resin (polymerization degree = 1,000) 25 weight section obtained by the 
[example 5] suspension-polymerization method, and a plasticizer, and the screw 
(trifluoromethane sulfonyl) imide lithium 3 weight section was dissolved in THF of the 
100 weight sections as lithium salt. Subsequently, the obtained solution was applied 
on the glass substrate, it dried, and the transparence sheet-like object (90% of light 
permeability) with a thickness of 1.0mm was obtained. The volume resistivity value 
(ohm-cm) of this transparence sheet-like object was 1.4x105. In addition, it was 
A:(B+C) =20:11 in B:C=10:1. 

[0020] It dissolved in the dibutyl phthalate 30 weight section as the 
vinyl-chloride-resin (polymerization degree = 1 ,000) 300 weight section obtained by 
the [example 6] suspension-polymerization method, and a plasticizer, and the screw 
(trifluoromethane sulfonyl) imide lithium 3 weight section was dissolved in THF of the 
100 weight sections as lithium salt. Subsequently, the obtained solution was applied 
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on the glass substrate, it dried, and the transparence sheet-like object (90% of light 
permeability) with a thickness of 1.0mm was obtained. The volume resistivity value 
(ohm-cm) of this transparence sheet-like object was 1.1x108. In addition, it was 
A:(B+C) =100:11 in B:C=10:1. 

[0021] After kneading the dibutyl phthalate 30 weight section and the carbon black 15 
weight section as a plasticizer with the vinyl-chloride-resin (polymerization degree = 
1,000) 50 weight section obtained by the [example 1 of comparison] 
suspension-polymerization method, the obtained resin constituent was compressed 
with the 50t hydraulic press, and the sheet of 1.0mm thickness was formed. The 
volume resistivity value (ohm-cm) of the obtained sheet was 2.1x104. Since this sheet 
contained carbon black so much, it was what lacks in transparency. 
[0022] It is based on a combination formula given in the example 1 of [example 2 of 
comparison] JP,60-1 79246.A, The vinyl-chloride-resin (polymerization degree = 
1,000) 100 weight section obtained by the suspension-polymerization method, 
Ethylene, vinyl acetate and the copolymer 80 weight section, the 
epoxidized-soybean-oil 3 weight section, The octyl tin mercapto system stabilizer 3 
weight section, the ester wax system lubricant 2 weight section, The white electric 
conduction powder (Sn02 and Ti02 system) 200 weight section, the thermoplastic 
polyester resin 100 weight section, The distributed solution was produced using the 
mixed solvent of the methyl ethyl ketone of the 280 weight sections, and the toluene 
of the 1120 weight sections to the Orange pigment 0.5 weight section, the titanium 
oxide 55 weight section, and the tin oxide powder 100 weight section. Subsequently, 
the obtained solution was applied on the glass substrate, it dried, and the nebula 
translucent film-like object with a thickness of 0.1mm was obtained. The volume 
resistivity value (omegacm) of this film-like object was 1.0x109. These results are 
shown in a table 1 . 
[0023] 
[A table 1] 
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[0024] 

[Effect of the Invention] The conductive resin constituent of this invention has the 
low possibility of the bad influence to work environment, natural environment, and an 
operating environment, and high conductivity is shown compared with the case where 
conductive metallic oxides, such as conventional tin oxide, are used. Furthermore, 
since the structure obtained from this invention has high transparency (90% or more 
(0.5cm thickness) of light permeability), it is effective also in the case where 
transparency is required and the uses, of which coloring by various kinds of pigments 
is required, such as an optical use. Also in the process of the conductive resin 
constituent of this invention, especially special equipment is not needed but it can 
produce simple. The conductive resin constituent of this invention is used for for 
example, an electromagnetic wave noise shield, a radioactive 
electrical-and-electric-equipment noise shield, conductive paste, the polyelectrolyte 
for cells, electric conduction gel, an antistatic sheet, etc. 
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5ri#»4U>. *Tffl#J (B) £y^*^i£ (C) £ 
<7>a*Jt (B : C) tt* 9:1 — 2:3 ^rt^ri:^ 

s*. mt^-jumm (a) ^pisi^j (b) & 

WJf-^^m (C) <D^f+fi£<E>fi*tf: Ca : (B + 
C) ] tt. 1:5-9:1 ti"^C<b^»^ LV\, pfM 

» (b) ^y^r>^ (c) knmmst (b : o 

9:1-2: 3 cO©Hf^{CpM"t">5 Z-b\z£V) , mmm 
3ftS»*L<ttl. 0 X 1 0- 8 Q- 1 • cm" 1 J^±, J: »9» 
*L<ttl. 0X10-5Q- 1 •cm-'^I»W 

[0012] (a) t^imm (b) ^ 

y^r>i,^ (c) (D&nAk<DmAtt (A: (B + 

A: (B + C) =1 : 1 0^*T*{fcir~/l'» 



(4) 



ffl¥9-2 2 7 7 4 3 
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[0013] 2MtH0«*1»lMflA*rt 

£^}t mkv-^mm&mm-rzffi, WBM&m^z 
©w«tt»jB3Brt*^r4, <*tei:t, busk 

*»WJ: 9#6*tfc*Jt*tt, Siv^awtt (o. 5 

c mmx^nytm^m 9 o 

[0 0 14] 

[0 0 15] [*lt«i] SSfflfi^jStCct *9#^ttfc*S 
fb^^WJB (S^S=l, 0 0 0) 2 0fi4gj5<i:, pj 

4 X Kyf!>A2 om*£&£rl 0 Ofifl^CD^ h^fc K 
n^yV (THF) SCV^C, #btt^S« 

&tf7Xmm±.\cm?fc, ft«lt, ffSl. OmmCO^ 

A«»ttSr^-raw h km (^ra*aa* 9 1 %> 30 

m) ft 2. 5X10 2 T^of; e fc*5, 

Jfcft B : C=3 : 1 X\ A : (B + C) = 1 : 4tfc 

[0 0 16] [3Bfc«2] H»«*jSfe^±D#b*tfca[ 

fbtr^^aMB 1, ooo) 2 5fi*iFi5i:, 

ffl#J<t U^/f;U7^ h 6 0S*3k &T>*y 

^ Ky^*i*3 0fi*g1$£l 0 OliS^THFCglif 

« (^ra*»iB*9 o%) Mi*. ^©aw^-h«* 

(OffaHWJgStffl (Q- cm) It 2. 1X1 0 2 T*fc 
ofco B : C= 2 : 1 X\ A : (B + C) = 5 : 

1 SXhoitc 

[0017] mmms^ mmm&m k £ b nitm. 
{btm^wflg (i:^s=i, ooo 25MM^t. 

ffl^Ji: LTf hT-n-^^vUtfu* yr- h 6 Ofi 
«S:iOOiifflOTHFl:S»Lfco &^T\ #b*L so 



0%) £#fc e ^<oaW'>-htt«Off«H*lSfii«[ 
(Q • cm) 11, 2. 1X1 0 3 -C&ofc 0 &:Jo, B : 
C=2 : 1T\ A : (B + C) =5 : 1 8ffco/; 0 

[0 0 18] [HJSM4] ■»«-fr8fejc:«tl3#fe*tfc4tt 

fbb^MMB (fi^S= 1, 0 0 0) 2 51M^ pI 

M^r Lt^^7^ f 6 oiia, &tfy^* 

LTiflikMlk y 3 0 10 0 

©THFCSSLto #^T% }#bti/^M^7^i 
SLLfc&ffi, ft«U ffSl. OmmO^«#tt^ 

-raw^— h^* (^i^tais* 9 o %) <H#fc Q 

h«*Oft:a@^rl£*t1iI (Q • cm) It 1. 
1X1 0 3 -C&ofc 0 B : C= 2 : 1 T\ A : 

(B + C) =5:1 

[0019] [Sgjfeflijs] »»S^feJ-«t!9#^ixfeift 
{btr=i/U»Bi (fi^S=l, 0 0 0) 2 5li^<!r, *I 
ISJt Lt^yf;u7^ i/^ h 3 RWJ^^ 
^^Itt^ (hy7;i/to^^y^7t^) >f 
S Ky^#A3£*ffl5£l 0 OfiSSftOTHFlcjgftPL 
fc. »C>n^:®aES:^7^S«±fcS*, ft*i 

U ffSl. Omm^^FW (^Ta*Si©^9 
0%) £#fc 0 r<o»Wi/-h««50flcBIH*«SL« 

(Q'cm) 1^ 1 . 4X1 0 5 -C&ofc 0 ft&x B : 
C= 1 0 : 1X\ A : (B + C) =20: 11 "Cfco 
fc. 

[0 0 2 0] [IMi6] 
ffctf=:/U«Mg (m-^S=l, 0 0 0) 3 0 011^^:, 

^mmt ir^fy^^ h 3 oa*§i5, &o*y^ 

-)Al(hLtt:^ (hy7;vtD^^^;W7t^) 

S Kyf>)A3ltS^ 1 0 OliS^THFCgl 
Lfc 0 ftv^-e, #6>*tfc*««r^f7^aiRJiJca*, ft 
*ttU Omm©aW^htt» (Wa*^il^ 

9 0%) *#fc 0 :«^>- htt*of*WH*«a« 
(Q • cm) ft 1 . lxi 0 8 T*£>o/c 0 B : 

C = 1 0 : 1T\ A : (B + C) =100: 11 "C&o 

[0021] cjt«« i ] mmm&micx v m^titzm. 
ikx-Armm (fi^s=i, ooo soifs^, pj 
mmt ir> ! ^7^ u-b3 oit^ &t/^-3j< 

^1^:5 0 b^<Dmj£7 R l'XlZ.Xmmi>X, 1. OmmJ? 
(Q'cm) It 2. 1X1 0 4 Xfo-z>tz 0 Z.<Di/— V 

[ 0 0 2 2] [lt«^J 2 ] 1^^Bg 6 0-1 7 9 2 4 6t 

9#b*tfcttfthr^/mnB (S^S= i, oo 
0) lOomfiBB, ^f^>-ftS^'*1^8 



(5) 
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SSP, (Sn02-Ti02|) 2 0 0 S* 

Ifio. 5 fifths, ifkf^yssii^ st^K^k* 

©3£ 10 0 SS&Bl-fcf U 2 8 0 fi*£(5tf>;* ^-jV^jV 
h^t 1 1 2 0fi*£i$CD ^^^©a^JBJfcfcfl!^ 
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(Qcm) 1. 0Xl0 9 t^of: 0 ;i H <b CQfelll 

1 (-^i~ 0 
[0 0 2 3] 
1^1] 





FVCCD 


caso 


WD 


B :C 


A :(B+0 


Com) 


00 


CD •cm) 




1,000 






3:1 




1.0 


91 


2.5 x IF 




1.000 






2:1 


5:18 


1.0 


90 


2.1 x 10» 




1,000 






2:1 


5:18 


1.0 


90 


2.1x10* 




1.000 






2:1 


5: 18 


1.0 


90 


1.1 x HP 




1,000 






10: 1 


20 : 11 


1.0 


90 


14 x 10 s 




1,000 






10:1 


100: 11 


1.0 


90 


1.1 x l(P 




1,000 










1.0 




2.1 x 10 4 




1,000 




SnOi-TiO, 






0.1 




1.0 x 10" 



[0 0 2 4] 

(4, £5^&Wte (RT^3tSil^!9 0%fiLk (0. 5 cm 



40 



SO 



